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QUARTERLY TECHNICAL REPORT
for
CHEROKEE NATION ENVIRONM ENTA__L PROGRAMS (CNEP)
COMMUNITY AIR TOXICS PROJECT
{(XA-96619701-0)

FOURTH QUARTER FY2006
(MARCH, APRIL, MAY, 2007)

OVERVIEW OF PROJECT ORIGIN AND PURPOSE

The origin and purpose of this project are described in the first quarterly technical report
for this project. In summary, the Cherokee Nation is currently conducting this 18-month
VOC sampling project at its Cherokee Heights (aka, Pryor) site (Figure 1), collecting
samples in vacuum canisters for analyses via EPA Test Method TO-15. Over 90 samples
will be collected using a 1-in-6 day sampling interval. The 18-month project will
document seasonal variations in VOC concentrations and will focus on hazardous air
pollutants (VOC HAPs) identified as “drivers” in the 1999 NATA, as well as on VOC
HAPs detected in the Cherokee Nation’s screening project from the winter of 2005.
Project data will be shared with the EPA, the state of Oklahoma (ODEQ), the Cherokee
Nation, and the general public via AQS, XML flat file, and other means, as appropriate.

FOURTH QUARTER GOALS, OBJECTIVES, AND ACCOMPLISHMENTS

1. Continue sample collection in accordance with the Proposed Sampling Schedule
for this project. Sample collection began as scheduled on September 26, 2006. Thirty-
eight samples (plus four duplicates) were collected as of May 30, 2007. Summary
information for these 42 samples is shown on the first two pages of the Proposed
Sampling Schedule for this project, which is included as Appendix A of this quarterly
technical report. Four samples — collected on December 1, December 25", and April
18" — were invalid (unuseable) because the sample canisters had internal pressures of
zero at the end of sample collection or because a leak from the canisters was suspected.
A further explanation of problems encountered with sample collection and analysis is
included in the “Problems Encountered” section of this quarterly technical report.

2. Perform NATTS Certification and flow verification check on backup RM910A
sampler. The CNEP sent its backup sampler to ERG for an EPA Compendium Method
TO-15 “canister sampling system certification” (aka, NATTS Certification) in February,
2007. ERG performed this certification on February 5 and the sampler passed the
certification. ERG returned the sampler to the CNEP in February, but the CNEP has not
yet performed a flow verification check on it.

3. ERG will begin reporting sample data to the CNEP within 45 days after the
completion of the first month of sample collection. The CNEP received lab data for its
first seven samples — collected from September 26 through October 26" — from ERG in
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December, 2006. Subsequently, the CNEP received data for samples collected from
November, 2006 through May, 2007. The CNEP has analyzed this data. The CNEP’s
Data Summary reports are included in Appendix B of this quarterly technical report,
along with CNEP tables of all the data. The data tables were compiled to facilitate the
discovery and analysis of any seasonal trends in the data. ERG posted the data for
September 26" through December 31%, 2006 to the AQS website in March, 2007. ERG
posted the data for January 6" through March 31%, 2007 to the AQS website in June,
2007,

4. Kent Curtis of CNEP will attend the Air and Waste Management Association’s
Measurement Methods and Technology Conference. Kent attended the Air and Waste
Management Association’s Symposium on Air Quality Measurement Methods and
Technology in San Francisco on April 30-May 2, 2007. He gave a brief presentation on
the CNEP’s Community Air Toxics Project, including a summary of sample data
collected as of February, 2007. This presentation will be published in the proceedings of
the symposium.

Summary of Fourth Quarter Goals, Objectives, and Accomplishments. The goals
and objectives of this project, including overall goals, have not changed from the original
CNEP application for funding. Fourth quarter goals and objectives for this project were
to continue sample collection, analyze sample data, obtain NATTS certification for the
CNEP’s backup RM910A sampler, and send CNEP staff to technical conferences and
trainings pertaining to air toxics monitoring. These goals and objectives have been met.
No significant difficulties or delays were encountered in meeting these second quarter
goals and objectives. In summary, work for this project is on schedule.

Project Timeline and Milestones. The following list shows the timeline and milestones
for the entire two-year duration of this project. Milestones that have been met are shown
in italics.

(1) Cherokee Nation will receive EPA approval of its QAPP for this project by June 1,
2006, or by the end of the second month of the project. The original QAPP/Work Plan
for this project was approved by the EPA in February, 2006. The CNEP revised this
original QAPP in September, 2006, and the revised QAPP was approved by EPA on
October 26, 2006.

(2) Cherokee Nation will solicit bids from labs for sample analysis during the first month
of the project and will select the winning bid and award the contract by the beginning of
the third month of the project. ERG was selected (August, 2006) to analyze project
samples and perform data reporting for the project.

(3) Cherokee Nation will begin sample collection by the beginning of the third month
(September, 2006) of the project, or by the date of project QAPP approval by EPA,
whichever is later. Sample collection for this project began on September 26, 2006. As
of May 30, 2007, thirty-eight samples (plus four duplicate samples) had been collected
for this project.



(4) Cherokee Nation will begin data analysis as soon as the first data is received from
lab. Data analysis will continue to the end of the project on May 31, 2008. The CNEP
began receiving lab data from ERG in December, 2006. As of July, 2007, the CNEP had
analyzed ERG data for the first thirty-eight samples — collected from September 26, 2006
through May 30, 2007. Data analysis will be an ongoing activity uniil the end of this
project in May, 2008.

(5) Cherokee Nation will complete sample collection by the end of 18 months of
sampling (March, 2008).

(6) ERG will submit sample data to CNEP within 45 days after the end of each month of
sample collection. ERG will submit statistical analyses of data and quality assurance
reports to CNEP at the end of each year of the project. ERG began submitting sample
data to the CNEP in December, 2006 (see Project Timeline and Milestone item 4 above).

(7) ERG, under the terms of its contract with CNEP, will post project data to AQS within
90 days of the end of each calendar quarter. Posting of project data to AQS will begin as
early as the 9" month (March, 2007) of the project. ERG will complete final posting of
project data to AQS within 90 days after the conclusion of the project on May 31, 2008.

ERG posted project data for September, 2006 through March, 2007 to the AQS website in
March and June, 2007. Submission of data to AQS will be an ongoing activity until the
end of this project.

(8) Cherokee Nation will host public meeting to present results of project to residents of
Cherokee Heights no later than the final month of the project (May, 2008).

(9) Cherokee Nation will submit final project report to EPA within 90 days after the

conclusion of the project on May 31, 2008. Quarterly technical reports will be submitted
to EPA within 30 days after the end of each three-month quarter of each fiscal year.

CHANGES IN KEY PERSONNEL INVOLVED IN PROJECT

The following six persons in the CNEP air quality monitoring program are working on
this project:

Ryan Callison, Project Manager

Kent Curtis, Project QA/QC Manager
April Hathcoat, Environmental Specialist II
Jacque Adam, Environmental Specialist I
Jeremy Freise, Environmental Specialist [
Danielle Keese, Environmental Specialist T

Ryan has overall responsibility for the project. Kent is responsible for project planning,
project oversight, and QA/QC management. Kent and April are responsible for project
data management. April, Jacque, Jeremy, and Danielle have primary responsibility for



sample collection and equipment maintenance, while Kent and Ryan may also assist with
such tasks.

ERG is the laboratory responsible for sample analyses and data reporting for the project.
Key contacts at ERG are Julie Swift (project oversight), Ray Merrill (QA oversight),
Dave Dayton (Method TO-15 canister sampling system certification), and Rodney
Williams (canister sample shipping and receiving).

Figure 2 is an organizational chart showing all parties involved in this project. Those
personnel named in the preceding paragraphs are directly involved in this project while
other parties shown in Figure 2 play supporting roles in the project.

EXPENDITURES TO DATE

A total of $108,854 of the $165,000 awarded for this grant was spent or obligated by the
CNEP by the end of the fourth quarter of this project. Most of the money spent or
obligated was for one-time expenditures: $47,520 obligated to ERG for the performance
of sample analyses and data reporting during the period from September, 2006 through
May, 2008; and $4,522 obligated to RM Environmental, Inc. for a backup RM910A
sampler and spare parts (seals, etc.) for the primary RM910A sampler. The remaining
expenditures through the end of the fourth quarter were $18,764 for salaries, $15,839 for
fringe benefits, $3,423 for travel, $2,091 for supplies (including two Restek sample
canisters), $8,369 for other costs, and $8,324 for indirect costs. Thus expenditures and
obligations through the end of the fourth quarter are within the overall budget for the
project. In other words, expenditures for salaries, fringe benefits, indirect costs, and other
expenses are not expected to exceed the total awarded for the two-year life of the grant.

COMPLIANCE WITH QUALITY ASSURANCE REQUIREMENTS

The CNEP’s original QAPP/Work Plan for this project was approved by the EPA in
February, 2006. A revision of this QAPP was completed by the CNEP on September 21,
2006 and was approved by the EPA on October 26, 2006.

In addition, the CNEP is operating under a Quality Management Plan (QMP) approved
by the EPA on May 9, 2007. The CNEP air quality monitoring program is also operating
under several other EPA-approved QAPPs, including QAPPs for criteria pollutant
monitoring (including meteorological instruments) and for PM2.5 and PM 10 monitoring.

The contracted laboratory, ERG, is operating under the following EPA-approved QAPP:
Support for the EPA National Monitoring Programs (NMOC, UATMP, PAMS, HAPs,
and NATTS). EPA approval for ERG’s updated QAPP for 2006/2007 is pending.
RESULTS TO DATE

Thirty-eight samples (plus four duplicates) were collected from September 26, 2006
through May 30, 2007 (see first two pages of Appendix A in this quarterly technical
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report). All but four of these samples produced valid sample data. ERG has submitted
data for these 38 samples — collected from September 26, 2006 through May 30, 2007 —
to the CNEP and the CNEP has analyzed this data. The CNEP’s Data Summary reports
are included in Appendix B of this quarterly technical report, along with CNEP tables of
all the data. The data tables were compiled to facilitate the discovery and analysis of any
seasonal trends in the data. ERG posted the data for September 26™ through March 31%,
2007 to the AQS website in March and June, 2007.

The number of VOCs detected in each of the first 38 samples ranged from 14 to 30. The
concentrations of the detected VOCs were compared to the following benchmarks: EPA
Region 6 Human Health Medium-Specific Screening Levels, including chronic inhalation
toxicity values (non-cancer and cancer values), and including screening values for
ambient air; Oklahoma Department of Environmental Quality (ODEQ) MAACs; and
ATSDR Minimal Risk Levels (MRLs) for inhalation. The concentrations of 3 to 7 of the
detected VOCs equaled or exceeded one or more of these benchmarks in each sample.
The VOCs exceeding these benchmarks were as follows: acrolein; chloromethane; 1,3-
butadiene; chloroform; benzene; carbon tetrachloride; trichloroethylene; and 1,2-
dichloroethane. A more detailed analysis of these results is included in Appendix B of
this quarterly technical report.

PROBLEMS ENCOUNTERED

No serious problems were encountered during the fourth quarter of this project. One
minor problem that occurred during the fourth quarter is described here. A second
problem (MDLs) that has carried over from the third quarter is also discussed.

Two duplicate samples — collected on April 18" — were invalid (unuseable) because of a
suspected leak from the sample canisters. If such a leak occurred, then the sample may
have been contaminated with air from either inside or outside the building housing the
sampling apparatus, or sampled air and contaminants may have escaped from the
canister. The causesof the suspected leak is unknown. A possible cause may include
operator error during setup or retrieval of the sample canister, which could result in a
loose connection between the sample canister and the tubing leading from the canister to
the RM910A sampler. The QA/QC Manager (Kent Curtis) for this project is monitoring
the situation in an attempt to identify and correct the cause of the problem.

Method Detection Limits (MDLs) reported by ERG for samples collected in 2007 are
higher than the MDLs reported for samples collected for this project in 2006. Fourteen of
these higher MDLs are higher than the EPA Region 6 Human Health Screening Levels to
which project data are being compared. If possible, the MDLs for all VOCs included in
this project should be lower than the Screening Levels. If MDLs are higher than these
Screening Levels, then it is likely that false negatives will be reported for VOCs of
particular concern in this project. That is, data may falsely show that a particular VOC is
not present at a concentration higher than a Screening Level when, in fact, that VOC may
actually be present at a concentration higher than the Screening Level but lower than the
MDL achieved by the lab. [See Data Summary in Appendix B for further discussion of



this problem.] The CNEP conferred with ERG to determine the cause of the higher
MDLs reported for the samples collected in 2007. ERG explained that it recalculates its
MDLs at the beginning of each calendar year. The new MDLs are then used for the next
twelve months. These new MDLs may be higher, lower, or the same for any given VOC
as the MDLs used during the previous year. Thus the new MDLs must be used, even if
they are higher than a Screening Level of concern. This limits the usefulness of some
project data and forces the CNEP to accept the possibility of false negatives for some
VOCs of concern, including 1,3-butadiene, acrolein, carbon tetrachloride, and
trichloroethylene.

Of the first 47 samples collected (including five duplicates) from September 26, 2006
through May 30, 2007, 43 samples yielded valid (useable) data. Thus the data
completion rate for the first eight months of sample collection is 91.49%. This meets the
desired data completion rate of 85%, which is specified in Section 2.5 of the Revised
QAPP/Work Plan for this project.

ACTIVITIES PLANNED FOR FIFTH QUARTER OF THIS PROJECT

1. Continue sample collection in accordance with the Proposed Sampling Schedule for
this project (see Appendix A of this quarterly technical report).

2. The CNEP will begin revising its Quality Assurance Project Plan and Work Plan for
this VOC monitoring project.

3. The CNEP will perform a flow verification check on its NATTS-certified backup
RM910A sampler.

4. ERG will continue reporting sample data to the CNEP at monthly intervals. ERG,
under the terms of its contract with CNEP, will continue posting project data to AQS
within 90 days of the end of each calendar quarter.

5. One or more CNEP staff members will attend the following Air Pollution Training
Institute courses: “Sources and Control of VOC Air Pollutants” in Oklahoma City (July),
and “Introduction to Hazardous Air Pollutants” in Baton Rouge, Louisiana (August).

PUBLICATIONS ARISING FROM THIS PROJECT

The CNEP will present the results of this project at one or more regional or national
conferences as project data become available. Such presentations will occur in 2007 and
2008. Kent Curtis attended the Air and Waste Management Association’s Symposium on
Air Quality Measurement Methods and Technology in San Francisco on April 30-May 2,
2007. He gave a brief presentation on the CNEP’s Community Air Toxics Project,
including a summary of sample data collected as of February, 2007. This presentation
will be published in the proceedings of the symposium. There are no plans at this time to
publish the final results of this project.



The CNEP will share data from this project with the Cherokee Nation’s Health Services
department. The CNEP and the CN Health Services may jointly host a public meeting 1o
present results of this project to residents of Cherokee Heights no later than the final
month of the project (May, 2008). ‘



APPENDIX A

PROPOSED SAMPLING SCHEDULE FOR THIS PROJECT
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APPENDIX B

CNEP DATA SUMMARY REPORTS
AND DATA TABLES
FOR SAMPLES COLLECTED FROM
SEPTEMBER 26, 2006 THROUGH MAY 30, 2007



DATA SUMMARY
FOR VOC SAMPLES COLLECTED AT CHEROKEE NATION’S PRYOR SITE
FROM SEPTEMBER 26 THROUGH DECEMBER 31, 2006

| have analyzed the data for our first nineteen VOC samples, which were collected from
Sepiember 26 through December 31, 2006. The following is a summary of my analyses.

17 samples are valid samples, as the canisters had final pressures that were less than zero. Two
samples collected in December (December 1 and December 25) were invalid samples because
the final canister pressure was zero, either when the canister was collected in the field or when
the canister arrived at ERG. Data completeness (17 valid samples out of 19 total samples) =
89%. This exceeds the desired data completion rate of 85%.

ERG analyzed each of the 17 valid samples for 60 VOCs.

The number of VOCs detected in each sample ranged from 18 (December 31) to 30 (October 10
and November 19).

| compared the concentrations of detected VOCs to the following benchmarks:

EPA Region 6 Human Health Medium-Specific Screening Levels
Chronic inhalation toxicity values (non-cancer and cancer values)
Region 6 Screening values for ambient air

Oklahoma Department of Environmental Quality (ODEQ) MAACs

ATSDR Minimal Risk Levels (MRLs) for inhalation

3 to 7 detected VOCs equalled or exceeded one or more of these benchmarks in each sample.
The VOCs exceeding these benchmarks were as follows:

Acrolein, exceeding a benchmark in 15 samples, with a concentration range in these fifteen
samples of 0.39 to 4.3 ug/m3.

Chloromethane, exceeding a benchmark in 9 samples, with a concentration range in these
nine samples of 1.1 to 1.49 ug/m3.

1,3-Butadiene, exceeding a benchmark in 6 samples, with a concentration of 0.04 ug/m3 in all
six samples.

Chloroform, exceeding a benchmark in 9 samples, with a concentration of 0.10 ug/m3 in all
nine samples.

Benzene, exceeding a benchmark in all 17 valid samples, with a concentration range in these
seventeen samples of 0.32 to 0.90 ug/m3.

Carbon tetrachloride, exceeding a benchmark in all 17 valid samples, with a concentration
range in these seventeen samples of 0.50 to 1.01 ug/m3.

Trichloroethylene, exceeding a benchmark in 6 samples, with a concentration range in these
six samples of 0.05 to 0.54 ug/m3.

1,2-Dichloroethane, exceeding a benchmark in 1 sample, with a concentration in this sample of
0.12 ug/m3.



Chloromethane, chlorofarm, irichloroethylene, and 1,2-dichloroethane excseded only screening
levels,

Benzene and carbon tetrachloride exceeded hoth screening levels and cancer benchmarks.
1,3-Butadiene exceeded a cancer benchmark.

Acrolein exceeded both screening levels and a non-cancer benchmark. In addition, acrolein was
the only VOC to exceed both the ODEQ MAAC and the ATSDR MRL.

Results for the two duplicate samples collected on October 2 were good. Only 5 of the 28
detected YOCs had a relative percent difference (RPD) greater than 20%, and none of these 5
VOCs exceeded a benchmark.

Results for the two duplicate samples collected on November 7 were good. Only 5 of the 25
detected VOCs had a relative percent difference (RPD) greater than 20%, but one of these 5
VOCs was acrolein, which exceeded a benchmark. The RPD for acrolein in the two duplicate
samples was 20.29%.

The benzeneftoluene ratios in the seventeen valid samples ranged from 0.58 to 1.68. These
ratios are NOT characteristic of vehicular (gasoline engine) emissions.

The concentrations of carbon tetrachloride and chlorofluorocarbons [Dichiorodifluoromethane
(freon 12), Dichlorotetrafluoroethane (freon 114), and Trichlorofluoromethane (freon 11)] detected
in the seventeen samples were relatively stable. The concentration ranges of each of these
VOCs in the seventeen samples were as follows: carbon tetrachloride (0.50 to 1.01 ug/m3);
Freon 12 (2.08 to 3.02 ug/m3); Freon 114 (0.07 to 0.14 ug/m3); and Freon 11 (1.18 to 1.69
ug/m3). This is consistent with the fact that such VOCs have stable global background
concentrations in the USA.

I's interesting to note that the two samples collected in Graseby canisters {(canister 3357on
October 20 and canister 3359 on October 26) were the only two samples in which Acrolein was
NOT detected. However, Acrolein WAS detected in Graseby canister 3357 on November 25.
The other thirteen samples were collected in Restek canisters. In addition, the invalid sample
collected on Decembér 1 was collected in Graseby canister 3359, which was exposed to
excessive shelter temperatures on October 24, as described in the following paragraph. We have
removed the two Graseby canisters from our sample canister rotation.

There was no discernible effect of excessive temperature on the sample collected on October
26. This canister had been exposed to a shelter temperature of > 130 degrees Fahrenheit when
the air conditioner failed on QOciober 24. Nevertheless, this was a Graseby canister (canister
3359). When this same canister was used to collect a sample on December 1, it had a final field
canister pressure of +2, and it had a pressure of zero when it arrived at ERG. Thus the sample
collected in Graseby canister 3359 on December 1 was an invalid sample. This raises the
question: was Graseby canister 3359 damaged by the excessive shelter temperature it was
exposed to on October 247

There were no exceedances of NAAQS standards (24-hour or 8-hour standard, as applicable) for
NO2, SO2, PM10, PM2.5, and ozone at the Pryor station on any of the seventeen scheduled
VOC sample days.



Finally, the wind direction on each of the first six sample dates (September 26 through October
26) was consistently from the E, SE, 8, SW, and/or W at speeds ranging from 1 to 9 mph. The
wind direction on each of the five sample dates in November (November 1 through 25) ranged
consistently from the NE, E, SE, 8, SW, W, and/or NW at-speeds ranging from zero to 10 mph.
The wind direction on the four valid sample days in December (December 7 through 31) was
consistently from the E, SE, and/or S at speeds ranging from zero to 13 mph. The Cherakee
Heights tribal housing complex and the city of Locust Grove lie to the east and southeast of the
Pryor monitoring station; U. S. highway 412 lies south of the station; Mid-America Industrial Park
lies to the west, southwest, and northwest of the station; and other industry lies to the northeast of
the station. There was no rainfall on thirteen of the fourteen valid sample dates. A total of 0.35-
inch of rain fell from 7 pm to midnight on the December 19 sample date. Ambient air
temperatures ranged from a low of 14 degrees F on December 7 to a high of 89 degrees F on
October 2.

SEASONAL TRENDS IN DETECTED VOC CONCENTRATIONS

Analysis of the 17 valid samples collected from September 26 to December 31, 2006 revealed no
obvious seasonal trends in occurrences or concentrations of VOCs (see attached Table of
seasonal trends data). Particular VOCs did not appear or disappear with the changing seasons,
and the concentrations of detected VOCs did not show a tendency to rise or fall with the changing
seasons. The concentrations of detected VOCs remained steady, fluctuating within a narrow
range of concentrations that showed little or no change with the seasons. The concentrations of
some VOCs remained remarkably constant, perhaps because they were present only at
concentrations that were very close to the method detection limits that the lab (ERG) could
achieve.

Of the eight VOCs that exceeded an EPA, ATSDR, or ODEQ health-based benchmark in one or
more valid samples, only acrolein showed a very slight tendency to change in concentration with
the seasons. Acrolein was present at its highest concentrations in September and early October,
then declined very slightly in concentration after mid-October. Six of the other seven VOCs
showed no tendency to rise or fall in concentration with the changing seasons, while the seventh
VOC (1,2-dichloroethane) was detected in only one sample (November 25).

ERG analyzed each of the 17 valid samples for a suite of 60 VOCs (see attached Table of
seasonal trends data). 18 VOCs were detected in all 17 valid samples, while 10 other VOCs
were detected in 10 to 16 samples. Of the eight VOCs that exceeded an EPA, ATSDR, or ODEQ
health-based benchmark in one or more valid samples, acrolein, chloromethane, benzene, and
carbon tetrachloride were detected in all 17 samples, while chloroform and 1,3-butadiene were
detected in 16 and 10 samples, respectively.

Conversely, 26 VOCs were undetected in all 17 samples, while the remaining six VOCs were
detected in only 1 to 6 samples. Of the eight VOCs that exceeded a health-based benchmark,
TCE was detected in only 6 samples, while 1,2-dichloroethane was detected in only 1 sample.

There are relatively stable global background concentrations of carbon tetrachloride and
chlorofluorocarbons (such as freons) in the atmosphere. Therefore, it was no surprise that
carbon tetrachloride and the four chlorofluorocarbons included in sample analyses for this project
were detected in all 17 valid samples at concentrations that showed no tendency to vary with the
changing seasons.

VOC concentrations in three samples collected on one Saturday and two Sundays did not appear
to differ significantly from VOC concentrations in samples collected on week days. The only
possible exceptions to this generalization are 1,2-dichloroethane, which was detected in only one
sample collected on Saturday, November 25, and TCE, which was present at its highest



concentration (0.54 pg/m3) in the sample collected on Sunday, December 31. This TCE
concentration was significantly higher than the next highest TCE concentration of 0.11 pg/m3.
Thus there are few, if any, noticeable changes in VOC concentrations on weekends, when
industrial activity at Mid-America Industrial Park and other rearby industries might be expected 1o
decline.

In summary, only three months of VOC data have been collected so far, with all of that data being
for the autumn, 2006 season. Data for the winter, spring, and summer seasons must still be
collected before any seasonal trends in the occurrences and concentrations of VOCs can be
identified.
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DATA SUMMARY
FOR VOC SAMPLES COLLECTED AT CHEROKEE NATION’S PRYOR SITE
FROM JANUARY 6 THROUGH MARCH 31, 2007

| have analyzed the data for our sixteen VOC samples of the winter season, which were collected
from January 6 through March 31, 2007. The following is a summary of my analyses.

All 16 samples are valid samples, as the canisters had final pressures that were less than zero.
Data completeness (16 valid samples out of 16 total samples) = 100%. This exceeds the desired
data completion rate of 85%.

ERG analyzed each of the 16 valid samples for 60 VOCs.

The number of VOCs detected in each sample ranged from 14 (January 30) to 26 (January 24).
The average number of VOCs detected in each sample was 18.9, which was lower than the
average of 26.1 VOCs detected in the 17 valid samples collected during the autumn of 2006.

The lab (ERG) reported the same MDLs for samples collected in March as for the samples
collected in February. 12 of these MDLs achieved for VOCs in samples collected in February and
March were higher than one of the EPA Region 6 Human Health Medium-Specific Screening
Levels of concern. [These screening levels are described in the following paragraph.] MDLs in
excess of a screening level is of concern because it includes the MDLs for 1,3-butadiene,
acrolein, carbon tetrachloride, and trichloroethylene - four of the VOCs that exceeded a
screening level in one or more samples collected in the autumn of 2006 and in the winter
of 2007. These higher MDLs make it more likely that false negatives will be reported for
VOCs of particular concern. The probability of false negatives must be reduced in future
sample analyses.

| compared the concentrations of detected VOCs in the January, February, and March samples to
the following benchmarks:

EPA Region 6 Human Health Medium-Specific Screening Levels
Chronic inhalation toxicity values (non-cancer and cancer values)
Region 6 Screening values for ambient air

Oklahoma Departmgnt of Environmental Quality (ODEQ) MAACs

ATSDR Minimal Risk Levels (MRLs) for inhalation

3 to 5 detected VOCs equalled or exceeded one or more of these benchmarks in each sample.
The VOCs exceeding these benchmarks were as follows:

Acrolein, exceeding a benchmark in all 16 valid samples, with a concentration range in these
sixteen samples of 0.68 to 2.64 ug/m3.

Chloromethane, exceeding a benchmark in 2 samples, with a concentration range in those two
samples of 1.16 to 1,18 ug/m3.

1,3-Butadiene, exceeding a benchmark in 4 samples, with a concentration range in these four
samples of 0.04 to 0.08 ug/m3.

Chloroform, exceeding a benchmark in 2 samples, with a concentration in each of those two
samples of 0.09 ug/m3.



Benzene, exceeding a benchmark in all 16 valid samples, with a concentration range in these
sixteen samples of 0.26 to 1.09 ug/m3.

Carbon tefrachloride, exceeding a benchmark in all 16valid samples, with a concentration
range in these sixteen samples of 0.50 o 0.79 ug/m3.

Trichloroethylene, exceeding a benchmark in 2 samples, with a concentration in each of those
two samples of 0.11 ug/m3.

Chloromethane and chloroform exceeded only screening levels.

Benzene, carbon teirachloride, and trichloroethylene exceeded both screening levels and cancer
benchmarks.

1,3-Butadiene exceeded a cancer benchmark.

Acrolein exceeded both screening levels and a non-cancer benchmark. In addition, acrolein was
the only VOC to exceed an ATSDR MRL.

Results for the two duplicate samples collected on January 12 were good. Only 4 of the 18
detected VOCs had a relative percent difference (RPD) greater than 20%, but one of these 4
VOCs was benzene, which exceeded a benchmark. The RPD for benzene in the two duplicate
samples was 41.42%.

The benzene/toluene ratios in the ten valid samples ranged from 0.75 to 1.79. These ratios are
NOT characteristic of vehicular (gasoline engine) emissions.

The concentrations of carbon tetrachloride and chlorofluorocarbons [Dichlorodifluoromethane
(freon 12}, Dichlorotetrafluoroethane (freon 114), and Trichloroflucromethane (freon 11)] detected
in the sixteen samples were relatively stable. The concentration ranges of each of these VOCs in
the sixteen samples were as follows: carbon tetrachloride (0.50 to 0.79 ug/m3); Freon 12 (2.08 to
3.59 ug/m3); Freon 114 (0.07 to 0.14 ug/m3); and Freon 11 (1.07 to 2.17 ug/m3). This is
consistent with the fact that such VOCs have stable global background concentrations in the
USA.

There were no exceedances of NAAQS standards (24-hour or 8-hour standard, as applicable) for
NOZ2, 802, PM10, PM2.5, and ozene at the Pryor station on any of the fifteen VOC sample days.

Finally, the wind direction varied considerably from one sample date to the next in January and
February, being predominantly from the NE, E, SE, S, and/or SW on January 6, 12, and 30 and
on February 5, 11, and 23, and predominantly from the west on January 18. Winds were
predominantly from the west during most of February 17 before shifting to the east late in the day.
Winds were light (1 to 6 mph) and variable on January 24, coming from all points of the compass
except the north. Wind speeds varied from 0 to 16 mph on the other fourteen sample days.
Winds were consistently from the south and southwest on the six sample days in March, while
also coming from the west on March 1 and from the east on March 7. The Cherokee Heights
tribal housing complex and the city of Locust Grove lie to the east and southeast of the Pryor
monitoring station; U. 8. highway 412 lies south of the station; Mid-America Industrial Park lies to
the west, southwest, and northwest of the station; and other industry lies to the northeast of the
station. There was little or no rainfall on fourteen of the fifteen valid sample dates, while 1.08
inches of freezing rain fell on January 12. Ambient air temperatures ranged from a low of 20
degrees F on January 30 to a high of 76 degrees F on March 25.



SEASONAL TRENDS IN DETECTED VOC CONCENTRATIONS

Analysis of the 33 valid samples collected from September 26, 2006 to March 31, 2007 revealed
no obvious seasonal trends in occurrences or concentrations of VOCs (see attached Tables of
seasonal frends data). The decline in the average number of VOCs detected in the January,
February, and March samples was an artifact of the higher MDLs achieved by the lab for those
samples (see discussion of MDLs above). Otherwise, particular VOCs did not appear or
disappear with the changing seasons, and the concentrations of detected VOCs did not show a
tendency to rise or fall with the changing seasons. The concentrations of detected VOCs
remained steady, fluctuating within a narrow range of concentrations that showed little or no
change with the seasons. The concentraticns of some VOCs remained remarkably constant,
perhaps because they were present only at concentrations that were very close to the method
detection limits that the lab (ERG) could achieve.

Of the eight VOCs that exceeded an EPA, ATSDR, or ODEQ health-based benchmark in one or
more of the 33 valid samples, only acrolein showed a very slight tendency to change in
concentration with the seasons. Acrolein was present at its highest concentrations in September
and early October, then declined very slightly in concentration after mid-October. Six of the other
seven VOCs showed no tendency to rise or fall in concentration with the changing seasons, while
the seventh VOC (1,2-dichloroethane) was detected in only one sample (November 25).
Meanwhile, the concentrations of carbon tetrachloride leveled off at the low end of their range
during the months of January and February, 2007.

ERG analyzed each of the 16 valid samples collected in January, February, and March, 2007 for
a suite of 60 VOCs (see attached Table of seasonal trends data). 13 VOCs were detected in all
16 valid samples, while 7 other VOCs were detected in 8 to 15 samples. Of the seven VOCs that
exceeded an EPA, ATSDR, or ODEQ health-based benchmark in one or more of these 16 valid
samples, acrolein, chloromethane, benzene, and carbon tetrachloride were detected in all 16
samples, while 1,3-butadiene was detected in 4 samples, chloroform was detected in 3 samples,
and trichloroethylene was detected in 2 samples.

Conversely, 30 VOCs were undetected in all 16 samples, while the 10 remaining VOCs were
detected in 1 to 5 samples.

There are relatively stable global background concentrations of carbon tetrachloride and
chlorofluorocarbons (such as freons) in the atmosphere. Therefore, it was no surprise that
carbon tetrachloride and three of the other four chlorofluorocarbons included in sample analyses
for this project were detected in all 16 valid samples collected in January, February, and March at
concentrations that showed no tendency to vary with the changing seasons.

VOC concentrations in the five samples collected on a Saturday or Sunday did not appear to
differ significantly from VOC concentrations in samples collected on week days. Thus there are
few, if any, noticeable changes in VOC concentrations on weekends, when industrial activity at
Mid-America Industrial Park and other nearby industries might be expected to decline.

The ice storm that began on January 12 and the subsequent electrical power outages that it
caused did not have any noticeable effect on VOC concentrations. Such concentrations did not
rise or fall sharply from their normal ranges on the two sample days (January 12 and 18) most
affected by the storm.

In summary, six months of VOC data have been collected so far, and, as yet, no seasonal trends
have become apparent in the occurrences and concentrations of VOCs.
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DATA SUMMARY
FOR VOC SAMPLES COLLECTED AT CHEROKEE NATION’S PRYOR SITE
FROM APRIL 6 THROUGH MAY 30, 2007

| have analyzed the data for our first ten valid VOC samples of the spring season, which were
collected from April 6 through May 30, 2007. The following is a summary of my analyses.

10 of 12 samples are valid samples, as the canisters had final pressures that were less than zero.
Data completeness (10 valid samples out of 12 total samples) = 83%. This is just under the
desired data completion rate of 85%. Duplicate samples collected on April 18 are invalid due to a
suspected canister leak.

ERG analyzed each of the 10 valid samples for 60 VOCs.

The number of VOCs detected in each sample ranged from 15 (Sunday, May 6) to 25 (April 30).
The average number of VOCs detected in each sample was 22, which was higher than the
average of 18.9 VOCs detected in the 16 valid samples collected during the winter of 2007 but
lower than the average of 26.1 VOCs detected in the 17 valid samples collected during the
autumn of 20086.

The lab (ERG) reported the same MDLs for samples collected in April and May as for the
samples collected in February and March. 12 of these MDLs achieved for VOCs in samples
collected in February through May were higher than one of the EPA Region 6 Human Health
Medium-Specific Screening Levels of concern. [These screening levels are described in the
following paragraph.] MDLs in excess of a screening level are of concern because they
include the MDLs for 1,3-butadiene, acrolein, carbon tetrachloride, and trichloroethylene -
four of the VOCs that exceeded a screening level in one or more samples collected in the
autumn of 2006, in the winter of 2007, and in the spring of 2007. These higher MDLs make
it more likely that false negatives will be reported for VOCs of particular concern. The
probability of false negatives must be reduced in future sample analyses.

| compared the concentrations of detected VOCs in the April and May samples to the following
benchmarks:

EPA Region 6 Humgn Health Medium-Specific Screening Levels
Chronic inhalation toxicity values (non-cancer and cancer values)
Region 6 Screening values for ambient air

Oklahoma Department of Environmental Quality (ODEQ) MAACs

ATSDR Minimal Risk Levels (MRLs) for inhalation

3 to 5 detected VOCs equalled or exceeded one or more of these benchmarks in each sample.
The VOCs exceeding these benchmarks were as follows:

Acrolein, exceeding a benchmark in all 10 valid samples, with a concentration range in these
ten samples of 0.82 to 3.38 ug/m3.

Chloromethane, exceeding a benchmark in 6 samples, with a concentration range in those six
samples of 1.13 o 1.53 ug/m3.

1,3-Butadiene, exceeding a benchmark in 1 sample, with a concentration in that sample of 0.04
ug/ma3.



Chioroform, exceeding a benchmark in 3 samples, with a concentration range in those three
samples of 0.09 to 0.10 ug/m3.

Benzene, exceeding a benchmark in all 10 valid samples; with a concentration range in these
ten samples of 0.21 t0 0.70 ug/m3.

Carbon tetrachloride, exceeding a benchmark in all 10 valid samples, with a concentration
range in these ten samples of 0.55 to 0.81 ug/m3.

Trichloroethylene, exceeding a benchmark in 1 sample, with a concentration in that sample of
0.13 ug/m3.

Chloromethane, chloroform, and trichloroethylene exceeded only screening levels.
Benzene and carbon tetrachloride exceeded both screening levels and cancer benchmarks.
1,3-Butadiene exceeded a cancer benchmark.

Acrolein exceeded both screening levels and a non-cancer benchmark. In addition, acrolein was
the only VOC to exceed an ODEQ MAAC and an ATSDR MRL.

Results for the two duplicate samples collected on April 30 were good. Only 7 of the 23 to 25
detected VOCs had a relative percent difference (RPD}) greater than 20%, but one of these 7
VOCs was acrolein, which exceeded two benchmarks. The RPD for acrolein in the two duplicate
samples was 26%.

The benzene/toluene ratios in the ten valid samples ranged from 0.35 to 1.75. The ratio in the
sample collected on Friday, May 18 was 0.35, which is characteristic of vehicular (gasoline
engine) emissions. The ratios in the other nine samples ranged from 0.55 to 1.75, and these
ratios are NOT characteristic of vehicular (gasoline engine) emissions. The May 18 sample is the
only one of the 43 valid samples collected from September 26, 2006 to May 30, 2007 that had a
ratio characteristic of vehicular emissions. There is no apparent explanation for the low ratio in
this particular sample.

The concentrations of; carbon tetrachloride and chlorofluorocarbons [Dichlorodifluoromethane
(freon 12), Dichlorotetrafluoroethane (freon 114), and Trichlorofluoromethane (freon 11)] detected
in the ten samples were relatively stable. The concentration ranges of each of these VOCs in the
ten samples were as follows: carbon tetrachloride (0.55 to 0.81 ug/m3); Freon 12 (2.20 to 2.80
ug/m3); Freon 114 (0.04U to 0.13U ug/m3); and Freon 11 (1.23 to 1.58 ug/m3). This is
consistent with the fact that such VOCs have stable global background concentrations in the
USA.

There were no exceedances of NAAQS standards (24-hour or 8-hour standard, as applicable) for
NO2, 802, PM10, PM2.5, and ozone at the Pryor station on any of the nine VOC sample days.

Finally, the wind direction was predominantly from the south on seven of the nine sample days,
with the wind also coming from the west on April 6 and May 12, and from the east on April 12,
May 12, and May 18. Wind speeds varied from 0 to 13 mph on seven of the nine sample days.
Valid meteorological data are not available for May 24 and May 30 due to technical problems with
the datalogger at Cherokee Heights on those days. The Cherokee Heights tribal housing
complex and the city of Locust Grove lie to the east and southeast of the Pryor monitoring station;
U. S. highway 412 lies south of the station; Mid-America Industrial Park lies to the west,
southwest, and northwest of the station: and other industry lies to the northeast of the station.



There was little or no rainfall cn six of the nine valid sample dates, while 1.94 inches of rain fell on
April 24. Ambient air temperatures ranged from a low of 32 degrees F on April 6 to a high of 86
degrees F on May 6 and May 12.

SEASONAL TRENDS IN DETECTED VOC CONCENTRATIONS

Analysis of the 43 valid samples collected from September 26, 2006 to May 30, 2007 revealed no
obvious seasonal trends in occurrences or concentrations of VOCs (see attached Tables of
seasonal trends data), although the data has not been subjected to statistical analysis. The
decline in the average number of VOCs detected in the 2007 samples was an arlifact of the
higher MDLs achieved by the lab for those samples (see discussion of MDLs above). Otherwise,
particular VOCs did not appear or disappear with the changing seasons, and the concentrations
of detected VOCs did not show a tendency to rise or fall with the changing seasons. The
concentrations of detected VOCs remained steady, fluctuating within a narrow range of
concentrations that showed fittle or no change with the seasons. The concentrations of some
VOCs remained remarkably constant, perhaps because they were present only at concentrations
that were very close to the method detection limits that the lab (ERG) could achieve.

Of the eight VOCs that exceeded an EPA, ATSDR, or ODEQ health-based benchmark in one or
more of the 43 valid samples, only acrolein showed a very slight tendency to change in
concentration with the seasons. Acrolein was present at its highest concentrations in September
and early October, then declined very slightly in concentration after mid-October. Six of the other
seven VOCs showed no tendency to rise or fall in concentration with the changing seasons, while
the seventh VOC (1,2-dichloroethane) was detected in only one sample (November 25).
Meanwhile, the concentrations of carbon tetrachloride leveled off at the low end of their range
during the months of January and February, 2007.

ERG analyzed each of the 10 valid samples collected in April and May, 2007 for a suite of 60
VOCs (see attached Table of seasonal trends data). 14 VOCs were detected in all 10 valid
samples, while 9 other VOCs were detected in 6 to 9 samples. Of the seven VOCs that
exceeded an EPA, ATSDR, or ODEQ health-based benchmark in one or more of these 10 valid
samples, acrolein, chloromethane, benzene, and carbon tetrachloride were detected in all 10
samples, while chloroform was detected in 3 samples, and 1,3-butadiene and trichloroethylene
were detected in 1 sample.

Conversely, 32 VOCs ' were undetected in all 10 samples, while the 5 remaining VOCs were
detected in 1 to 3 samples.

There are relatively stable global background concentrations of carbon tetrachloride and
chlorofluorccarbons (such as freons) in the atmosphere. Therefore, it was no surprise that
carbon tetrachloride and three of the other four chlorofluorocarbons included in sample analyses
for this project were detected in all 10 valid samples collected in April and May at concentrations
that showed no tendency to vary with the changing seasons.

VOC concentrations in the two samples collected on a Saturday or Sunday did not appear to
differ significantly from VOC concentrations in samples collected on week days. Thus there are
few, if any, noticeable changes in VOC concentrations on weekends, when industrial activity at
Mid-America Industrial Park and other nearby industries might be expected to decline. However,
the minimum number of VOCs detected (15) occurred on Sunday, May 6.

In summary, eight months of VOC data have been collected so far, and, as yet, no seasonal
trends have become apparent in the occurrences and concentrations of VOCs.



om] yiim sajep apdureg  “xajowr oIqno 1od SWeIFOION Ul aIe SUONRNUAIU0D o[dwieg e Pjog Ul UMOYS dIe SKepI[oy pue spusyoeam uo sajep ojdueg

“JTWI] UORI3Jap 19PUN = ) -9[dures STy} ur pajnaiap 10U JOA
=N “Yewyousq paseq-yireay OHJO 10 “YASLY ‘Vdd Ue papadoxs 398 plog Ul UMOYS SUONEeNUaouod ajdures “sajduwes ajeorjdnp 91eo1pur sUONEAUSOUOD

AR

"saduues a1out 10 90O UT JIEWIUG Paseq-Tieay OFAO 10 “YASLY “VJH U PIPIs0xs a8, PIog U UMOLS SHOA »

N$0°0
Nnso0 [ NS00 | N¥O'0 | NS00 | N90°0 | N¥O0 | NYO0 Nsoo | N0 SUBIUOUICIT
Nneoo
700 | AN | N0 | NE00 | NI0°0 | NE0O | NEOO ¥0°0 | 1£0°0 SWAIPEING-CT
. aN
nroo | aN aN | nzoo | an aN aN aN aN opuo[y) [Auip
nzro (#T1 uoasLy)
AIT0 | NOT°0 | NIT0 | AIT0 | AIT0 | NEI'0 | NIT°0 A0 | QP00 | SULYI20IoN[Jene)0I0[oI]
€1 ;
€11 10T | 60T | ST'T 10°1 I | €5°1 LO'T Tl JUBYRIWOIOY )
6L°C (z1 uoazy)
OV'T | 07T | 08C | LLT | 12T | 65C | %L 1$°C | T’z | sueyowolonipeiojyorg
90
TLO | €F0 | 050 | LEO | 8FO | ¥SO | 6071 190 | L80 suojAdoxg
€0
9’0 | 0T0 | €S0 | v€0 | 010 Iv'0 | Svo 80 | 67T aua[f100y
6z/9 | €9 | Li/o 11/9 $/9 og/s | vzis | sus | TS 9/S oc | vor | sl | Tiw 9/ "
11y jyeg ung | UO | SonL | Pap | smyp | ug jeg ung | UOW | sanf | pap | smyl | ug | sojdureg pieA 240y 10
»x S9)B( Ipduwieg piyeA

SUQD UL P33T DO A

"ST-O1 POYISIN 189], ¥ JH BIA PIZATRUR PUE SI3JSTURD 9 Ul Pajoa[[od sojdures aferaar pajySram-awin moH-p7 s1am sojdweg
L007 dung 67 03 ady 9
SLHOITH IDIOYHAHD LV SNOILVIINIINOD D0OA AALDALAA NI SANTIL TVNOSVIS




oM} mIm sajep ojdures “Jojo oqno sod swerSorony, ur dre suOnenULOUOD sjdureg ‘adeq Pog Ur umoys 2Je SAEpI[OY pUB SPUM2IM UO sojep o[diueg

JIWI] UON0aJap JOpU() = [ “s[dues ur pejoalap 10u JOA
= (N “Pewyousq paseq-preay OFAO 10 “WASLY ‘VdH Ue Papasoxs 308y pjog Ul UMOYS SUONenusouod ajdueg 'sajdures a1e01[dnp 21BOIPUI SUONENUIITOT

xS

"sa[dures a10ur 10 3UO Uy TRWDUAQ Paseq-yi[eay QA0 10 YASLY “Vdd Ue PoPIsdXs 238 PlOg UT WAOYS SO «

nyoo
NS00 | AN | N¥00 | AN | N¥00 | NS00 | 110 aN_ | N€0°0 SPYIMSI Uogie) |
(440 (eprao[d) Sualhya i)
910 | ST0 | 120 | £Z0 | 910 | LI'O | 910 00 | LT UBIAWOIONYIL
aN
N | N | N | N | N | GN | aN aN | aN PUAA0IONYAIQ-[ ‘]
aN
NY00| GN | AN | N | AN | aN | aN aN | aN SIUO[AI0Y
45 , (11 uoazg)
€1 | 6TT | 8ST | 85T | €1 | 9¢1 | 81 LET | SET | SUeHIRWIOION[JoI0[yIL]
80 _
05T | 99T | LTZ | LTT | €27 | LOT | 9I'T wL | see uRjeIIy
£2°0
TE€0 | 9€0 | 610 | 8T0 | 6€0 | #T0 | ¥E0 910 | 110 S[LyII0IR0Y
L0°0
Nv0'0 | 900 | L00 | NS00 | SO0 | LOO | NS00 900 | N£0°0 SUEBI0IONY Y
67/9 | €4S | LU9 | 119 | §/9 | 0/S | vTS | 8IS | TWS | 95 | o/ | vaw | siw | Tl | 9o = Sapdureg
g jeg ung uony sang Py smyJ, LI JES ung Tom sang, Pam sy g, L PI[E A 2I0TAT IO
»x S9)E( Idwmeg prjep 3UQ Uy P3N JOA

ST-OL POYIRIA 1891, VdH ElA PIzATeUR pue SI9)SIURD TQ UI Pajoaf]od sa[dures aSelane PpajyStem-awn) MoH-Hz a10m sajdureg
L00T “dunf 67 03 udy 9
SLHOIIH ADIOYTHD LV SNOILVILNAINOD DOA AALDALAA NI SANTLL TYNOSVHAS




= AN “Hemgousq paseq-yeaq QEAO 10 “YJSLY ‘VdH Ue POpsooxs ade] plog Ur umoys SUOEBNUS
OM) I saep o[dures  “Iajowr J1qno 1ad SWEISOIONS UT S8 SUOTENUSOU0D ojdweg -3deq plog ur umo

W] UON0IP 12pUN) = () “S[dures ui pajodsep 10U JOA
o ojdweg -sajdures apeordnp syeorpur SUONBNUIILOD

QU0

s 218 sKepljoy pue spuajoam U0 sojep ajdweg .,

il

“sa|dures a1ow 10 5U0 U JIRWIYOUSq PoSEQ-T[ERY DFO IO “YASLY ‘VdH Ue papasox 338 Pog] Ul UMOTS SO/, 1

anN
aN aN aN N N aN aN N N SUESUIOIO[(O0ICI T
aN QUIIAIIA0I0[II(]
aN N aN anN aN anN aN aN aN - 1-s10
aN
N N N aN aN anN N N aN suaidolofy)y
I+'C
99°8 SL'E 8L°E T L9 £V e 8T'¢ 67't 88 QU0 (AT [Aajy
N Fo
aN anN Nnioo N aN aN (N N aN 1oy [Angeiie; [Apap
N
(N aN aN N N N (N N N SUBLA0IO[YII]-[ ]
(N JUSTAYID0IO|YIT
aN N N aN N aN N N N - |-suel],
L0
09'0 890 1.0 L0 I[L0 <9°0 $9°0 8L0 8¢°0 SUBLI20I0N[JTII0IO[ILL |,
62/9 €7/9 LI/9 [1/9 /9 0g/s ve/S 81/< cl/s 9/ 0E/v vy 81/ L/ 9% » Sojdueg
114 B 1IN ung UON sang Pem | smyp 88} jeg ung UOJA sanj, Papm | sinyp L] PijEA 3104 d0

#x SAB(Q Jdueg pryeA

PUQ U1 Payaseq DOA |

‘ST-OL POYIR 1531, VJH BIA pazAeue pue SI9)STURD 9 Ul Pa1931]00 sojdwes aferoar PaYS1oM-2uT) INOH-H7 219M sajdweg
L00T ‘dunf ¢z 03 nady 9
SLHOTIH IIIOYIHD LV SNOILVIINAINOD DOA AALDALAA NI SANTIL "TVNOSVES



“JWI] U0T9Jap 19pun) = () -afdues ur pajoajap 10U oA
= 0N “?pFewyouaq paseq-yiedy QAo 10 “YASLY VJd Ue Papasoxs 39y P[og Ul UMOYS SUORELUIIUOD opdureg “sajdwes syeoridnp 2jeorpur suonenUIOUOD
oM} qIm sajep opdweg “1ojewr o1qnd 1od sweiSolony Ul are SUOHENUSON0D JjdWES 3w A Plog Ul umoys aIe SKEPI[OY PUB SPUSY2aM UO SAlep o[dwEs ..

‘se[dures a10W 10 U0 UI YIRWOUS] Paseq-gieay QA0 10 “YASLY “VdJH UB POpasdxa ase,] piog Ut UMOYS SO A

aN | N | aN | aN | an % anN aN | an suedordorompig-z*y
N | AN | AN | ON | aN mzz aN AN | aGN | ‘oyg JAyepy jAury-11e
SS0 | £9°0 | OLO E...u 65°0 mw.u L90 LSO | T80 | 9puo[yoBIa], HogIE)
90 | €20 | Ov0 | €50 | 1T°0 Wm.n 50 950 | 0L0 AURZUY
N800 | 600 | 010 | 110 | N800 Mw.m 600 010 | 600 Emﬁueo__fo.ﬁ-a T°1
N | N | N | aN | aN % aN aN | anN SUBIIS0I0[YII-Z |
aN | aN | aN aN | aN % anN aN anN Py 1Ang-11e) [Apg
NL00 | NL0'0 | 600 | 0I'0 | NS00 %%o_..o NL0°0 1900 | 1900 w.iojo10[y)
60/9 | €29 | L9 | 119 | §/9 | oS | ves | 8US | TS | 9s | ot | vaw | Siv | i | o » Sojdureg
11 te§ | ung | uojy | seng | pap | sigy | uy 8§ | ung | uol | seny | papy | smyp | uy PHEA 310)y J0

»x S3)E(Q A[dwEg pifeA

QU U PRI IOA

"ST-OL POYIdN 1521, VJH BlA PazA[eue pue SI3ISIUED T9 UI Pajoa[[0o sajdures a3e1one PaIYS1em-own NOH-47 21om sajdureg
L00z dung 6z 03 pady 9
SLHITHH AAMOYTHD LV SNOILVIALINAINOD DOA AALDALAA NI SUNTHL TVNOSVHS




oMy yym sajep d]dwes “1ojour 5Iqno 1od surer3oIoNL Ul OIv SUONENUAOUOD J[dWeS -3IB PIOg UI UMOYS IE SARDI[OY pu® SpU22M U0 saep ajduieg

JIWI] UOI023ap Iopup) = ) “ofdwies ui pojoajap jou JOA
=dN Jeuouaq paseq-yreay OHJO 10 WASLY Vdd Ue Papadoxs 338y plog Ul umoys SuoHenuaouod sjdures “so[dures ae2I[dnp MBOIPUT SUOHIENUIIUOD

rx

"sa]dures 210UI IO 2UO U IPWYOUaq paseq-i[eay OFAQ 10 “YASLV VI UB PIpaaoxa 23e,] PIOg UL UMOLS SO0/ «

aN
(N anN aN N aN aN aN an AN SUEBIISOIOTYOLL [ -7 T ]
(N auadordoiogorg
an anN anN aN aN anN an aN anN -¢°|-suern
0€0
780 | 9€0 | 6£0 | STO | 6€0 | ¥£0 | 150 6T0 | ¥b'0 | ouowy [Anqos] [Ayop
aN
aN aN an aN aN aN aN aN aN | suadoxdolopyarg-g[-sio
aN
aN anN aN aN aN aN an aN aN are[A10eaIAl [AyIayy
Nn90°0 (oL
€10 aN an aN aN | 01900 | N60°0 aN aN JUIAYIe0IOJYILLT,
aN
aN aN aN aN aN aN aN aN aN QUEL}AWOIO[IIPOLIOIE
aN
aN aN aN aN aN anN aN aN aN ae[foy [Apg
6z/9 | €/9 | L1/9 | 11/9 /9 0€/s | vTs | 8IS | Tus 9/ ogy | vy | 8w | T 9/t « S9[dueg
_.— 1] bwm ang O wn:._.H. _.uv M m.::“—r—,. LI ey ung oA sanjy, ﬂ.v M w.:::.. m.ﬂm PI[& A 2a0 I 10
xx SI)E( Jdues pieA JUQ Ul P33P IO A

"ST-OL POUISAL 1591 VJH PlA PazA[eue pue s12)STURD ]9 UT Pa3oa[[02 sajduies s5erane PayySrom-auwily MOH-H7 210m sajdwes
L00T dunp gz 03 (uidy 9
SLHDITH HAMOITHD LV SNOLLVIINAIDNOD DOA TALDALAA NI SANTIL TYNOSVIS




= 0N ~rengouaq paseq-yireay OFAO 10 “YASLV “VJH U papasoxs 298] piog ur umoms suonenus
oMy mim sajep sjdures xopomr o1qnd Jod surerSoomy UT SXe SUONEQUIIUOD ardureg

HUI] uonddap 13pun = () “sjdures ur pajoalap 1ou oA

ouod ajdwreg -sojdwes apeorjdnp 9)BOIPUI SUOTBIUIITOD
908 plog Ul umoys oIe SKepi[Oy puUE SPUISYIIM UO SANEP ajdureg ...

“saduues 10w 10 SU0 Ul Yrewyousq paseq-Mesy HIJQ 10 MASLY VA UE papaaoxa 3gy PIog Ul UMOTS SHOA

9¢°0
TC0 | 010 | 910 | 170 | NLoo| szo | 810 €10 | 070 auaAx-dm
L1°0
ZI'0 | NS00 | 600 | 110 | NEoo| €10 | oro 600 | 010 SUsZUAQIAYT
— . aN
aN aN aN an an dN aN aN anN AUAZUIOIO[Y)
LO0
Y00 | AN | NS00 | NS00 | aN | Nsoo | nvo0 800 | Ngo0 SUAATI2010[ BN T,
110 5
910 | SO0 | ¥00 | LO0O | AN 11'0 | +1°0 LO0 | 810 w OUEOQ-U
aN
aN aN aN aN aN aN aN an aN QUBIIO0WOIqI(]-7 ]
aN
an aN aN aN aN an aN aN (N | OUeaWOoIo|YI0TNoIqI(]
960
- LSO | T¥0 | SI'T | €s0 | 820 | 90 | 70 LSO | ovo suanjo ]
629 | €79 | L19 | 11/9 $/9 o¢/s | vzs | s1/s | Tuss 9/5 oery | vuy | suv | i 9/t » Sopdureg
Ly umm ﬂ.-m TOTA muz,.—.. Un.a m.ﬂ._:h. _.ﬂm wum. ==w ﬂDE wvd.H. ﬁub.» wb.-ﬂh. Tnm pie A m.ma.@ﬁ A0
»x S3)E(] djdureg pije A U W P33T IO A

"ST-OL POYIRIA 1591, VdH ®lA pazAJeue pue sIajsiued g url pa3oaf[oa sapdwes oferoae PoySrom-awin INOH-7 a19m sajdureg
L00T ‘dung 6z 03 rady 9
SLHOTIH TTIOYTHD LV SNOLLVILNAINOD DOA AALDALAA NI SANTAL TVYNOSVIS




“JIWI] UON03)ap 10pup) = ) “afdures ur pajosiap 10U DA
= (N “fewyousq paseq-esy OHJO 10 YASLY VdH Ue PIPasoxs 23ey pjog Ul umoys suonenuasuos ojdures -sojdures sjeorjdnp 21801pul SUOIIENUSIUOS
oM IIm sajep ofdweg “1ajow o1qno 1od SweISoIoNE Ul I SUONENUAOU0Y Jdures -aded plog Ul UmOYS SIe SABPIOY pue SpUSNIam U0 sajep ojdimeg ..

"so[duEs 2I0UI 10 U0 W YIEUIYOUSq PASeq-Yieay QO 10 “YASLY “VdH UB popasoxa 33k Plog Ul UMOTS SOOA »

- ON | N | ON | dN | GN aN aN | aN udZUSqIAYIAIOIONY)
N | ON | ON | AN | GN an aN | aN 9UAZUIGOIOY (-
SI'0 | S00 | 600 | ZI'0 | N¥00 €1°0 80°0 | 110 | SUoZUAqIAYOUIIL-HZ |
L0'0 | N100 | N¥0°0 | SO0 | NI0°0 90°0 NZ0°0 | SO0 | SuszuaqiAyoti-cicy
11'0 | S00 | 010 | €10 | N¥00 01'0 600 | 010 . owalhy-0
JUBYISOIO[[ILNS |
N | ON | ON | AN | OGN an aN | anN EAAE
090 | L00 | N | 800 | AN 110 S00 | 800 )
N | ON | N | ON | (N an aN_| aN THI0JOWoIg |
67/9 LY/9 og/s | vrs | sus | Tus | s vay | 8w | Ty | 9w » S9jdwieg
1 ung PO | simgr | uwg | 8§ | ung sanl | pam | smyy | by PIEA 3107 10
»x SIVE(] JAWES PIfEA auQ Wl PR JIOA

"S1-OL POYIRIA 152, VdH BlA pazA[eue pue SIs)sIued 9 Ul pajod[[oo sajduwres afe1oae pajyS1om-ow INOH-p7 21am sajdwesg

L00T unf gz 03 [udy 9

SLHOITHH HIOYIHD LV SNOILVIINIINOD DOA dALDALAA NI SANTIL TYNOSVAS




"JIWI UOTID3)3p Japu() = ) -o[diues Ul pajosiap 10U 30 A
= (N SHewrpuaq paseq-ipesy OIAO 10 YASLY ‘VdJH U Popaadxa 3dey Plog Ul umoys suonenuaouod ajdwes "sojdures sreorjdnp 9)ea1pul SUOHEIUIOUOD
om} yim sojep o[dwreg 1930w o1qno 13d SUreIS0IOTUI UI SIe SUONENUadu0d ajdureg -3veq plog Ul UMOYS ale SKEpIjoy pue Spusyeam uo sajep ojdueg

*Sapdures a10ul 10 SUO UL JIRUIOUSQ PISEG-TI[eaq OFAOQ 10 “WASLY Vi U POPISXS 338y PIOG UI LMOYS SIOA =

anN ~ ouaipeing
aN anN N aN N anN aN aN anN ~¢'[+AIO[OBXAE]
aN
aN aN aN anN aN aN aN anN anN 2UAZUOIOYIUT-FZ'
anN
anN aN N aN anN aN anN aN aN AIZUQOIGTHI0
nzcoo
Nneoo | dadnN N | 1200 | N | NZ00 | dN 00 | dN SUaZUaqoI0[I(-d
6c/9 £7/9 L1/9 11/9 §/9 0e/s ve/s 81/8 (4% 9/s 0e/y vy 81/¥ iy o » S9[duneg
11 1B ung UoAl | senp | pam | smiyL 158 11N ung WO | San], | pam | sy 1] PIB A 3I0TA] 10
#x SAJE( ddures pieA UQ UE pnaag DA

L00Z dung gz 03 [Ldy 9

"S1-OL POYIPIAL 1S9 V dH BIA PIZA[RUR PUR SIS)SIURD 9 Ul Pajdd[jod sajdures ofe1oAe pajySiam-awn Mof-+7 a1o9m sajdueg

SLHOITH HAMOYAHD LV SNOLLVIINIINOD DOA TALDALIA NI SONTAL TVNOSVHES




